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CADWALADEU: PAHALYSB IX POTt’s DISEASE 


THE SUDDEN ONSET OP PAHALYSIS IN POTT’S DISEASE 
WITHOUT DEFOEMITY OF THE VEETEBE^. 

By Williams B. Cadwaladeb, M.D., 

PATHOLOGIST TO THE OET1IOP.EOIC lIOSPtTAt. AND INriltAlAET FOE EERVODB DISEASES; 

A&StBTANT INBTIICCTOR IS CtJKIC.\t. NCOnOLOGT AND NCDROPATIiOLOGT AT THU 
CSIVEIWITT or rESSSTLTASXA. rilltADCLTHlA. 

(From the l..*il>ORLtoo' of Xeurorotholoo* of tbe Univcreity of Fcnnsylvnnia.) 

Compression' of tlie spinal cord causing paralysis may be due 
to various morbid processes, but here I shall refer only to com¬ 
pression following tuberculous caries of the vertebrre or Pott’s 
disease. Although both the clinical and pathological manifesta¬ 
tions of tliis disease have been carefully studied, there are still 
many disputed points in regard to the exact means^by which inter¬ 
ruption of the functions of the spinal cord are brought about, 
so for this reason, and on account of some verj' unusual features 
the following cases seemed worthy of careful study. I wish par¬ 
ticularly to express my tlianks to Dr. Spillcr, Dr. Mills, and Dr. 
Frazier who have kindly furnished me with the material upon 
which tills investigation is based. 

C.\SE L—A colored male, aged thirty-eight years, was admitted 
to the Philadelphia Hospital in the ser%ice of Dr. C. K. Mills, 
November 7, 1904, complaining of paraplegia. His family history 
revealed nothing of importance. He dcni(5 syphilis. On August 
7, 1904, he became very constipated, not having had a bowel move¬ 
ment for fourteen days; at the same time he had considerable 
abdominal pain. After evacuation of the bowels by means of 
purgatives, the pain subsided but still lingered. About one month 
later his right leg suddenly gave way while walking, associated 
with cramp-like pain. The pain persisted two days, and then 
the right leg became totally parahv.cd. One week later the left 
leg was similarly affected but without pain. Again he became 
very constipated and had some ditliculty in urinating. Since 
that time the patient has been confined to bed, and he says that 
he has not been able to feel anything in either lower extremity. 
Occfisionally he had girdle sensation. 

The following notes were made on the day of admission: The 
patient is fairly well developed. He can \\Tinkle his forehead 
evenly on both sides. The nasolabial folds are of equal promi¬ 
nence, he can show teeth, whistle, and draw mouth back on either 
side. The masseter and temporal muscles contract promptly. 
There seems to be some wasting of the face but it is symmetrical. 
Both pupils are round and equal and react promptly to light and 
accommodation. Sensation for touch and pain is normal over 
the face and neck. The extra-ocular muscles are normal. Motion 
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and resistance to passive niovcmciits and grasp of hands is good 
on botli sides. There is very slight ataxia of both upper limbs 
as shown by the linger to nose test. Sense of position is normal 
on both sides and sensation for toudi, pain, heat, and cold is normal 
in the upper limbs. The lungs arc h}'pcr-resonant anteriorly and 
harsh breath sounds arc heard over the upper portions. No rales 
can be elicited. The heart is normal. The abdomen is some¬ 
what distended but not tyinpimitic. Palpation elicits no pain 
or tenderness. The abdominal organs seem normal. Sensation 
for touch and pain is normal over chest and abdomen; sensation 
for heat and cold is normal down to a point two inches below the 
umbilicus but below this level thermal sense is lost. There is 
marked atrophy of both lower limbs. ^lotion and resistance 
to passive movements is nil in both limbs. Patient is unable 
to move even toes. There is double foot drop. Impossible to 
test for ataxia on account of paralysis. Both limbs are slightly 
spastic, the left more so. At inter\*als there are involuntary con¬ 
tractions of the flexor and adductor muscles of each thigh. - The 
right knee jerk is exaggerated, the left seems normal or slightly 
decreased. Ankle clonus is present on both sides, but it is much 
more persistent on the right. Babinski reflex is distinct on botli 
sides. Sensation to touch is normal, on the left limb except for 
space extending downward six indies from the middle of the leg 
from that point downward it seems to be diminished, on the right 
side it is present, but the man is unable to locate touch on leg. 
Sensation to pain is present on the right limb but Is diminished 
and he is unable to locate pin pricks. Sensation to pain on the 
left side is about tlie same as on the right. Sensation to heat and 
cold is absolutely lost over the whole of both lower extremities. 
Achilles jerk is absent on the right, but present on the left. 

Tivo days later a slight angular deformity was discovered corre¬ 
sponding to the ninth thoracic vertebra. On November 22, all 
forms of sensation including touch, pain, and temperature were 
lost over both lower extremities and extended upward as far as 
the level of the umbilicus. A large bed sore had developed over 
the sacral region. The patient died November 30. The autopsy 
was performed the next morning. 

Anatomical Diagno.ns. Bilateral pleural adhesions, obliterative 
pericarditis, chronic fibrous tuberculosis of the lungs, malposition 
of the left kidney, gastrcctasis, and enteroptosis, miliary tuber¬ 
culosis of liver, dilatation and ulceration of oesophagus, subphrcnic 
abscess, caries of lower thoracic vertebra?, tuberculous external 
pachymeningitis, internal hydrocephalus. 

Microscopic examination of (he lower thomcic segments where 
the pressure was greatest showed that the outline of the cord was 
not altered. The pia was slightly thickened on the anterior aspect, 
the adventitia of the pial vessels was less compact than normal 
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and was infiUratctl with sinall round cells. Here and (here the 
pia was separated from the cord, (he spaces between containin'' 
a few round cells and red blood corpuscles. In the white matter 
the neuroglia cells were swollen and increased in number; and 
the glia sejita were thickened, standing out prominently. Many 
granular cells and a few round cells were seen dilfusely scattered*, 
'riie white matter presented the characteristic vesicular appear¬ 
ance. The medullar)* sheaths Avere distended, many a.xis cylinders 
had entirely disappeared and others were swollen or atrophied. 
The bloodvessels were thickened and there was moderate peri¬ 
vascular round-cell infiltration. Although the white substance 
w*as severely diseased the area of the lateral pyramidal tracts was 
perhaps more affected than the other parts. The centnd portions 
of the gray matter were entirely destroyed, including all of the 
gray commissures and part of the anterior horns, leaving a large 
irregular cavity with nigged edges containing debris, few small 
round cells, red blood corpuscles and compound granular ccM.s. 
In tlic remaining portions of the gray matter there were scattered 
round cells and an occasional granular cell. Here the blood¬ 
vessels were also thickened, and there was moderate perivascular 
inFiltration. The necrotic cavity did not extend beyond the limits 
of the eighth dorsal segment but the central canal iii the adjoining 
sections above and below was distended and the ependyma cells 
were partially destroyed. 

In the upper dorsal, cervical, and lower lumbar segments there 
was some thickening of the bloodvessels within the gray matter 
and slight perivascular infiltriition. This was more marked in 
the branches of the anterior spinal artery near (he base of the 
anterior horns. A\ ith the Weigert method there Avas degeneration 
of Goll’s column extending upward into the cervical region. In 
the lower lumbar segments no distinct degenerations Avere found. 
At the level of compression many giinglion cells within the grav 
matter had been destroyed but a few remained AA'hich appear 
SAVollcn, and Avith (he ^^cigc^t stain the nuclei Avere indistinct. 
The Nissl stain could not be use<l. The bloodvessels of the pia 
about the pons and medulla scemcil somewhat thickc'* than normal 
and some showed slight pcriA'ascuIar infiltnition. The cells of 
the choroid ple.xus about the fourth ventricle were very much 
swollen and the bloodvessels Averc thickened. Sections of the 
cerebral cortex presented some rather doubtful round cell infiltra¬ 
tion of the pia. 

Case II. J. D., aa'us admitted July IG, 1904, to the serAice of 
Dr. Spillcr, complaining of paralysis* of both lower e.xtremities. 
Three years previously his left leg'had been amputated six inches 
beloAv the knee as a result of injury. He denied svphilis. His 
family history Avas negative. July *2, 1904, he Ava's compelled 
to go to bed on account of severe dull aching pain just beloAV the 
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angle of the scapula. Two days later there was much numbness 
and tingling just below the painful areas and on that day he suddenly 
lost power in both lower extremities. During tliis time he had 
had retention of urine and wiis constipated. 

The following notes were dictated two days after his admission: 
The patient is fairly well nourished. Pupils are round and ecjual 
and react promptly to light and accommodation. The extra- 
ocular muscles are normal. Facial muscles contract equally and 
promptly; movements of upper extremities are equal and normal. 
The epigastric and abdominal rcHcxcs are absent on both sides. 
Cremasteric reflex is absent on the left and diminished on the right. 
The knee jerks and Achilles jerks arc absent on both sides. There 
is no ankle clonus on cither side. Sensation for pain and touch 
is lost over both legs and abdomen up to a point two and one-half 
inches below the right nipple, and about one inch lower down 
on the left side. Adjoining this line above is a 2 one of hyper¬ 
esthesia about two inches wide, which narrows to about one inch 
in widtli near the axilla of ciUier side. Testicular pain b absent. 

The following additional notes were dictated by Dr. Spiller 
some days later: Sensation for touch, pain, and temperature 
is similar to the above. Cremasteric reflex is present on both 
sides but diminished. Passive movement of the stump of left 
leg on thigh causes involuntary jerking movement of thb limb 
of whicli the patient is not conscious without seeing it, but he is 
conscious of a jarring sensation in his back. These involuntary 
movements are not distinct in the right lower limb. He has no 
knowledge of the sense of position of hb legs. The knee jerks 
are both absent, the plantar reflex is present on the left side, but 
sluggish on the right. There is an area of tenderness of the spinous 
processes about the level of the spines of the scapula, but no 
deformity. 

The'patient died July 2S, 1904. 

Macroscopic e.xamination of the spinal cord and its membranes 
showed an external pachymeningitis extending from the lower 
cervical region to the upper lumbar. There was a considerable 
amount of necrotic cheesy material which by microscopic examina¬ 
tion revealed the characteristic picture of tuberculous disease. 
Microscopic e.\amination of sections taken from the upper thoracic 
portion of the spinal cord showed no diminution in its volume. 
When stained by the hcmalum and fuchsin method there was 
slight cellular infiltration of the pia, and the pial vessels presented 
slight infiltration of the adventitia. In the white substance there 
were numerous vacuoles, mononuclear cellular infiltration, thicken¬ 
ing of the bloodvessels and slight perivascular infiltration. The 
neuroglia cells were incrcasetl and here and there were a few granular 
cells. The anterior portions of the posterior columns were par¬ 
tially destroyed. The anterior longitudinal septum was infiltrated 
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with round cells and appeared more prominent than normal. In 
the gray substance there was moderate diffuse cellular infiltration 
of tlie mononuclear type and red blood cells as well as compound 
granular cells were found. The blood vessels which were cut 
in cross section appeared thickened, and the perivascular and 
perigangliap spaces were enlarged. The most marked inflam¬ 
matory changes were found about the gray commissures and 
central portions of the anterior horns. In some sections necrosis 
has taken place in tlie area supplied by the commissural branch 
of tlie anterior spinal artery. With tlie Weigert metliod the pos¬ 
terior and lateral columns suffered most, and the anterior columns 
least. Axis^ cylinders had disappeared and many remaining were 
swollen, while here and there a few normal fibers were seen. Many 
of die ganglion cells of the anterior horns had disappeared, odiers 
stained poorly, and their nuclei were indistinct. In the lower 
thoracic lumbar and cenical segments the process was similar 
in the gray matter, but much less marked, while the white substance 
was little affected. Distinct tract degeneration was absent e.\*eept 
for a few degenerated fibers of Goll’s column. Sections of the 
medulla in its lower part showed very minute capillary hemor¬ 
rhages chiefly in the gray matter. The brain was not examined. 

Case III.—C. M., a white female, aged fifty years, was admitted 
to the Philadelphia Hospital in die service of Dr. Spiller complain-’ 
ing of weakness of the lower limbs. Syphilis was denied. Three 
months previous to admission patient first developed some pain 
about the left shoulder which resisted all treatment. About two 
months later both legs began to grow weak, this gradually pro¬ 
gressed until one week before admission when she was unable to 
walk or stand without assistance. 

Physical Examinaiion: The patient is much emaciated. The 
pupils are equal and react normally to light and accommodation. 
Movements of muscles of the face, tongue, laryav, and pharyn.x 
are normab The power of the upper e.\tremitics is equal and 
normal. Triceps and biceps jerks are equal and normal. Both 
lower e.xtremities are completely paralyzed and there is e.xtremc 
contracture at the knees and hips. From time to time there arc 
violent jerking movements at the knees. Patellar tendon refle.x 
is normal on the left, but slightly decreased on the right. Achilles 
reflexes are equal and normal. Clonus is absent. There is distinct 
Babinski signs on both sides. Sensation for pin prick and for 
touch is lost over both lower extremities and abdomen as far as 
the fifth interspace, at this point pain and tactile sensations are 
impaired but not lost. Sensation for heat and cold was not tested. 
The vertebral column although prominent on account of emacia¬ 
tion showed no deformity. 

Macroscopic examination showed tuberculous caries of the 
second thoracic vertebra and an external tuberculous pachymenin- 
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gitis beginning one quarter of an inch above the exit of tlie second 
thoracic root and extending one quarter of an inch below the exit 
of the tiiird thoracic root, therefore involving the whole of the 
intradural portion of tlic third thoracic root from its exit from the 
cord to its exit through the dura. Microscopic examination of 
section taken from the third thoracic segment showed no change 
in contour. AVhen stained by the hcmalum and fuchsin melh^ 
die pia seemed normal, but there was a slight mononuclear cellular 
infiltration of the adventitia of some of the pial vessels. Tn the 
white matter the walls of the bloodvessels were thickened and 
diere was a very slight perivascular infiltration of mononuclear 
cells and an increase of the glia cells. There were no distinct 
areas of softening. 

In the gray matter there were many mononuclear cells diffusely 
scattered. By the Nissl stain the ganglion cells were few in number 
and those remaining were much degenerated. With the Weigert 
method the medullary sheaths were swollen and many axis cylinders 
had disappeared. By the iVIarchi method nearly all the fibers 
of the white matter were degenerated, but a few scattered normal 
fibers still remained on die lateral columns near the periphery. 
Above and below the site of compression distinct tract degenera¬ 
tion was absent, though a few fibers were found staining very darkly 
in the pyramidal tracts and in the posterior columns by the March! 
stain. 

In cases of tuberculous caries infection is generally carried to 
one of the vertebne from some other focus within the body such 
as the lung, and a chronic osteomyelitis or periostitis ensues. This 
may go on to necrotic softening, and then by purely mechanical 
means the adjacent vertebne above and below become approxi¬ 
mated producing the well-known deformity of Pott's disease. 
In some instances this deformity may be sufficient to cause direct 
pressure upon (he cord, but as Kraske has shown, it is uncommon; 
he haring found it in only G of liis oS cases. Occasionally a sub¬ 
periosteal abscess may exert pressure; Oppenheim and others 
have even seen eases in which spicules of necrotic bone encroached 
upon die cord. In the great majority of cases however, infection 
extends to the external lateral and posterior surface of die dura 
setting up a chronic inflammation which produces great thicken¬ 
ing with epidural exudates and fungoid proliferations. Fickler 
in 20 cases found compres.sion caused by dislocation of a vertebra 
in 9 per cent.; by abscess formation, in 17 per cent.; while pacliy- 
meningitis externa was responsible for 73 per cent. Infection 
of the dura nearly always arises by direct extension from a focus 
in one of tlie vertebne, yet Schlcsinger, Hcnncberg, and Rossi, 
have each reported a very uncommon condition in which there 
was tuberculous paclmncningitis without caries of the vcrtebrre. 
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A similar case has recently been under the care of Dr. Spiller and 
Frazier, the notes of which arc as follows: 

C.\p. IV.—H. B., a m.ale, white, was admitted to the University 
Hospital, April 10, 1909, in the scr\'ice of Dr. Spiller. 

The patient’s fattier, grandfather, one aunt, and one sister died 
of tuberculosis. Six yc.ws ago the patient had searlet fever which 
was followed by paralysis of all four c.xtremities lasting two months 
and then he entirely recovered. Seven months previous to admis- 
Mon he first developed pain in the region of the sixth dorsal vertebra. 
1 am was present on moveiiient and on jarring of the spinal column 
and continued in spite of treatment. About five weeks ago he 
noticed his legs were growing weak and that he staggered when 
wa king Occ.asionally he had eramp-like pains in the calf muscles 
of both legs. This condition increased gradually until two weeks 
ago when he w.as not able to walk at all. Pain still continued 
in the lower legs. Patient cannot control bowels and can retain 
urine only a short time, .and is troubled with distention of the 
abdomen. He states that for the last four weeks he could not 
feel distinctly below the hips. 

The following notes were dictated bv Dr. Spiller: Patient is 
completely paralyzed in both extremities, slight movement of 
drawing upward of the left lower leg seems to be from muscles 
of the trunk. Limbs are not wasted. Patella and Achilles re- 
llexes are about normal on each .side. No ankle clonus on either 
.Side. Dr. ^\illard, Jr., noliced bilalcral ankle clonus three days 
ago, before patient entered hospital. Tactile sensation seems 
to be preserved in all parts of the body c.xccpt possibly over the 
front and outer side of the thighs. Ilcrc he sometimes ans\vcrs 
incorrectly. Pain, lieat, and cold .sensations are lost or greatly 
impaired over both lower limbs and trunk anteriorly and posteriorly 
to a line three inches below the nipple. Area of disturbed sensa¬ 
tion shades off gradually into an area of normal sensation. Babinski 
sign IS typical on each side. Testing him with pin prick, or heat 
and cold, causes at times either lower limb to be forcibly drawn 
iipward. The upper thoracic vertebne arc distinctly arched but 
there is no sharp kwpliosis, only gradual arching. Von Pirquet 
tuberculin test was positive, twenty-four hours. Urine was nega¬ 
tive. Blood count was: licmoglobin. 4S per cent.; red blood cor¬ 
puscles, 4,SSO,000; leukocyte.s, 11,900. 

Additional notes dictated by Dr. Spiller, Jlay 10, 1909: Both 
legs are completely parolped. There is considerable desquama¬ 
tion of the skin of the feet and legs below the knee. There is 
mvoluntaiy^ drawing upward of lower limbs at hips and knees, 
lias imperfect control over bladder, cannot hold urine; no control 
o\cr rectum. Only pain he has now is at lower costal margin 
and there is no atrophy of any part of the body or even of the 
lower hmbs. Lower limbs are very spastic. Knee jerks are 



CADWAIJ^DEU: PAKALYSIS IX POTT’S DISEASE 


553 


exaggerated on both sides. Patellar clonus present on both sides. 
Achilles jerks are exaggerated on both sides but clonus is not 
obtained on either side on account of spasticity. Any irritation 
of the limbs or trunk «mses limbs to be drawn forcibly upward. 
Touch, pain, heat, and cold sensations are lost in the lower limbs 
and trunk anteriorly and posteriorly to a line drawn around the 
body from the eleventh and twelfth thoracic vertebne to the sixth 
interspace on the left side in the nipple line, and seventh interspace 
on the right side in the nipple line. This line is very sharp for 
touch but not so sharp for pain and temperature sensations. There 
is no involvement of the upper limbs. Prominence of vertebrai 
is in tlie midthoracic region but no actual displacement. 

On June 24, Dr. Frazier removed the fourth, fifth, and sixtli 
dorsal spinous processes. During the operation the following 
notes were dictated. Coming out between the transverse processes 
of tlie fifth and sixth dors:il vertebne was found a mass of tissue 
about the size of a marble presenting the appearance of granula¬ 
tion tissue. Upon exposure of the cord it was found free from 
involvement, the tumor tissue seemed to come out from either 
right side of the body of the vertebra or from tlie transverse process 
of the fifth dorsal. All tumor tissue that could be was removed 
witli scissors and curette. There was evidently compression of 
the cord at the site of injury which was relieved by removal of 
the lamina}. Tumor did not make pressure over the dorsal but 
over the lateral aspect of the cord. Recovery after operation 
was good. 

The pathological report was as follows: The specimen con¬ 
sists of lamina* and small portion of spinal meninges with nerve 
cord about three inches long. Microscopically, soft tissue removed 
from lamina} shows simple areolar tissue, the fibrous elements 
of which are somewhat thickened and in places infiltrated with 
small round cells, also a few degencnitcd muscle fibers are seen 
and many typical tubercles were found with epithelioid cells and 
giant cells. 

On October 11 examination of the patient showed there was 
no return of power in the lower extremities. Sensation to pain 
and touch is lost below the fifth interspace on the right side anter¬ 
iorly and tlie sixth space anteriorly on tlie left side. Patient com¬ 
plains of sharp pain in the region of the right nipple on attempting 
to raise head from bed. 

In attempting to explain the intraspinal lesions of Pott’s disease 
it must be borne in mind that there are two cardinal factors each 
of which originate outside the dura, namely, pure mechanical 
compression and infection. Charcot and Michaud believed that 
degeneration of the spinal cord was caused by infection extending 
into the substance of the cord setting up a secondary myelitis; 
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on tlic Ollier li.yid, Kahler was able to show by comprcssini: the 

sSr non-toxic substances that lesions 

similar to tliose following caries of the vertebral resulted. Later 
1-eydeii, recognizing the possibilities of infection, declared that 
compression m itself was an important factor. Strumpell strongly- 
opposed the myehtic theory c.\-plaining the alterations‘in the cord 
as the result of a-dcnia stoppage of the lymph stream, and anemia 
secondary to pure compression; Schmaus yvas inclined to accept 
btrumpell s view but modilied it somewhat by adding that there 
as a collateral inllamniatory mdcnia which could be attributed 

rnvemL It" however, in an article upon 

mjehtis the saiiie author has expressed die opinion that constant 

buMo°lm ’'P?" ‘he cord may lead not to st.-isis cedema 

secondary indammation, that is, myelitis. 

..n I 7 ^ ‘■“cribed presented syvcllin'' 

rnlf cylinders, proliferation of the glia, round- 

eell infiltration, sclerosis of the bloodvessels, perivascular infiltra- 
lon, necrotic softemug of the central gray matter, and compound 

fmd“ "in^r " “'''P''“S‘°n “f ‘he spinal 

hut the ieUs^of'-1® 7""'"®’ no‘ occluded! 

ronelb u ,1 ^ r ® decidedly diseased; it is 

dkeised !!|| '7®^“'®’ "f PCf'crlcd function of 

rient 1 ^ l'®''® l"'“^’ •'‘*''® of SCCrctioil Suffi- 

^nba '®“’® "" But it is also possible that hydro- 

3 fb!i 7n® 1 ^®®? of compression of the cord, 

iind that if an ophthalmological examination had been made choked 
disk would have been found. Choked disk has not been seen 
frequently in Potts disease, yet it Ims been observed in spinal 
tumor by Bailey. At other levels of the spinal cord where lom- 
pr^sion seemed to play no part there were definite though very 
imere yv ™scu ar disc.ase, consequently it might seem as 

if there yyiis some other clement responsible as well .as compression. 

Sp.ller in an arbe e on Pott’s disease refers to a form of simple 
memngomyehtis yyathout giant cells or miliaiy tubercles, occurrL 

Im aTsn ^"'''®n f“^ Pre.servatioi: 

t ^ ®f- ^ppp"*''"" "ho had called attention to a similar 

jpe of myelitis m persons dying of generalized tuberculosis. In 

thed^fr? y ci7l"®7 ®P®®J'‘d tuberculosis found within 

the dura, jet the diposis of Pott’s disease Is evident, and It does 
not . eem probable that the existence of myelitis would be disputed. 

the symptoms of cord involvement in Pott’s disease vary con¬ 
siderably in their mode of onset, but after having once begun they 
frequently prpess rapidly. Usually the onset is chrodc, the 
^gns of paralysis requiring some months to reach their height 
Occasionally paraplegia develops in the course of two or three 
yyecks. \cry rarely, however, there is an instantaneous onset. 
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and, moreover, in such cases there is usually a history of trauma, 
or some undue strain upon the diseased vertebral column immed¬ 
iately preceding the initial paresis or paralysis, which causes sudden 
displacement of one of the vertebnc and thus brings about rapid 
compression of the spinal cord. Gowers describes a child with 
angular deformity of the spine, who, while walking across the room, 
suddenly fell to the floor and after being lifted up was paralyzed 
in both legs. In Case IV not only was deformity absent, but, 
as far as could be determined at operation, the vertebne were 
entirely normal. Deformity was entirely lacking in the other 
three cases at the time of the onset of paraplegia, yet in Case I and 
Case II the development of paralysis could not have been more 
rapid. In the first case, motor and sensory paralysis of one lower 
extremity was said to have begun instantaneously, the patient’s 
right leg suddenly giving way under him while walking, and one 
week later the left leg was similarly affected. The second patient 
developed paralysis of both lower extremities in an equally rapid 
manner. Truly an apoplectiform onset in the strictest sense of 
the term. 

After searching the literature upon this subject 1 have been 
able to find only two cases describe in which paralysis developed 
instantaneously without deformity of the vertebnc. One case 
with necropsy reported by Raymond seventeen years ago seems 
to have been entirely overlooked, another without necropsy 
was described by Martincck during the past year. Raymond’s 
case is as follows: A young girl developed complete motor para¬ 
lysis of both upper extremities and incomplete motor paralysis of 
the lower limbs within a few hours. Laminectomy was performed 
and the pia was found to be tliickcncd and the cord much congested, 
but without evidence of compression. Tlie patient died on the 
same day and at the autopsy tuberculous caries of the third cerv’ical 
vertebra and abscess formation was found. ^licroscopic exami¬ 
nation showed inflammation and hemorrhage in the gray matter, 
sclerosis of the bloodvessels and cellular infiltration of the pia, 
while the white matter was much less involved, yet there were no 
specific lesions of tuberculosis within tlie dura. 

Martincck’s case was that of an adult male, who had been com¬ 
plaining for some months of severe pain. The patient went to 
bed feeling generally weak, the next morning tliere was paresis 
of both legs, by the afternoon there was paralysis of both lower 
extremities. AYhcn the patient was seen at the hospital the follow¬ 
ing day there was almost complete motor paralysis and involve¬ 
ment of tlie bladder, still the vertebral column showed no abnor¬ 
mality. There was neitlicr tenderness nor pain on movement. 
It was not until eight days after paralysis had developed that an 
angular deformity was discovered extending from the eighth to 
the eleventh dorsal vertebnc. .y-ray examination showed abnor¬ 
mality in the position of the ninth dorsal vertebra. 
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When the term myelitis is used in its strictest sense to mean 
mfiammation of the spinal cord, Russel believes that it is a rare 
disease, and attributes much of which we speak of as myelitis to 
softening consequent upon vascular occlusion, in which inflamma¬ 
tion plays no part, unless it is some inflammatory process in con¬ 
nection with the walls of the bloodvessels which tends to thrombosis 
and later softening. Douglas Singer also refers the maioritv of 
cases of myelitis to primary tliroinbosis. 

It IS well known but perhaps not thoroughly appreciated, that 
m cases of syphilis occlusion of some of the smaller spinal vessels 
produce sudden weaknc.s.s and paraivsis; in fact, sudden onset 
of paralysis is common in syphilitics. Spiller, in an article upon 
sypliilitic acute anterior poliomyelitis due to thrombosis, emphasizes 
the importance of considering the rapid development of paraivsis 
and says spinal thrombosis is not a rare condition and is probably 
the cause of most of the apoplcctiforiu palsies that occur in myelitis.” 
In my case, .s^hilis, dislocation of vertebral and trauma can all 
be tKcluded with certainty, yet a traumatic cause, if this expression 
IS permissible, was present, that is to say compression. As has 
been already pointed out. compre.ssion of the spinal cord even 
when slight, c.ni in itself caii.se aalema and inflammation with 
thickening of the bloi^vc.s.sels within the cord, in other words, 
a fertile pil for thrombosis, l-'pidtiral inflammation and fungoid 
pro iferahons increase very gradually up to a certain point without 
endent disturbance tn the functions of the cord unless it be pain- 
hut when tins point has been reached a very minute sudden increase 
may be sufficient to give signs of rapidly developing weakness or 
palsies, on the other hand, it is possible that it is just at this stage 
of the diseii.se that thrombosis develops. Whether or not in mv 
c.a.ses the initi.al palsies were cau.scl by sudden increase of pressure 
with thrombosis, or to incrc.ascd pressure without thrombosis, or 
to he changes which were found within the cord, is of course 
problematical. ’ 

Raymond was inclined to look upon his case as one of hcm.a- 
tomyeha, also Huber and Vorkarstner in discussing Martincck’s 
ca.se sugpted the possibility of there h.aving been a hemorrhage 
within the gray matter of the cord in.addition to compre.ssion 
bpontancotis hemorrliagc in the spinal cord is exceedingly rare 
Minor who has studied this question minutely, savs that among 
■all the cases which he has olxscrvetl (other than Pott’s disease! 
liemorrhage occurred only twice without preceding trauma In 
.an anatomical sense it is always difficult to make a sharp distinction 
between primary hemorrhage with siiRsequent myelitis from primary 
hemorrhagic mye itis .and in many instances absolutely impossible 
In Cases I and II it was impos,siblc to prove conclusively that 
iromhosis had taken place, nevertheless on account of marked 
thickening of the bloodvessels throughout the cross section of the 
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cord, together with extensive ceiitnil softening and similarity of 
tlic onset of paralysis to eases of primaiy* myelitis in which throm¬ 
bosis has been proved, it seems more tlian probable that thrombosis 
may have occurred. At all events, instantaneous paralysis in 
Cases I and II and the more slowly developing paraplegia in Cases 
III and IV was the clinical expression of an intense myelitis and 
was beyond all doubt the direct result of compression of the spinal 
cord by means of tuberculous external pachjTneningitis. 

In determining the upper limits of a focal lesion causing com¬ 
pression of the cord, particularly when situated in the dorsal region, 
there is always more or less uncertainty. The most important 
single sign is the character and extent of sensorj* loss of function. 
Certain authors rely upon the level of h}*percsthesia so frequently 
found just above the level of the total loss of sensation. In an 
article on spinal tumors Bailey maintains that the upper limits 
of incomplete loss of sensation is probably the most accurate guide 
in determining tlic exact level of die lesion. In two of my cases 
the lesions were too diffuse to draw accurate conclusions, but in 
Cases III and IV the limits of hypesthesia of the skin indicated 
quite accurately the segment of the cord which was involved. 

'rhe diagnosis of Pott’s disease when deformity of the spine 
is ])rcsent is generally easy, but, as Moussaud lias pointed out, 
without this characteristic sign an accurate diagnosis may be e.\ceed- 
ingly difScult or impossible. Fortunately, eases of this kind arc 
uncommon, yet unmistakable evidence of caries is by no means 
always present. Nevertheless by a careful consideration of the 
clinical history, bearing in mind the similarity of tlic onset of para- 
ly.sis in certain crises of I^ott’s disease with that of other form 
of myelitis particularly in syphilitics, and by use of x-ray examina¬ 
tions, tuberculin test, the Wassermann and Noguchi reactions, 
and lumbar puncture, in a certain number of eases at least, an 
accurate conclusion can be reached. If in a given ease it can be 
proven that the bones of the vertebral column arc not involved 
and the initial paralysis did not begin suddenly operation should 
be .seriously considered. In such eases it is probable that the 
symptoms arc caused by slowly increasing pressure upon the cord 
by a dry inflammatory axudate with a minimum amount of pus, or 
pus may be entirely absent as in Case III; therefore, if'operation 
is done early and pressure removed recovery might be possible. 
Recovery does not seem to occur without opcnition. On the 
other hand, an apoplectiform onset of paralysis would indicate 
serious intraspinal lesions and operative interference might be of 
no advantage, and yet it is probable that in these cases also, com¬ 
pression is the primary etiological factor; if, therefore, it can be 
removed by operation, the injured cord will have better opportunity 
to recover its normal function, although in Case IV operation 
was of little benefit. 
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opi’exiieimer: infantile tetany 
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THE PATHOLOGICAL FINDINGS IN THE PAEATHTKOIDS 
IN A CASE OF INFANTILE TETANT. 

Bv B. S. Oppf.xheimeh, M.D., 

A.HHTAXI riiriia..v TO TIIC DUrcNaMti or ar. «iK.>i uosrn.\L, sen ions. 

(From Ihe aiiMrrn'. Semer of Dr. Koplit, Mount Finni Ilospit,-.], Xr„ York.) 

In tlieyear ISSO, the Swedish anatomist, Sandstriiin, first described 
the parathyroids in man and .also in tlie horse, cattle, cat doi' 
and rabbit. In the same year, Nathan W'eiss gave the first descripl 
tion of three cases of tetany after thyroidectomy; the condition 
Mas at that time called tetania striimipriva. Today, after thirty 
years, it is generally coiisidere.1 that such tetany, whether operative 
or e.vperimcntal, is due not to the loss of the thvroid, bnt to the 
removiil of the p.arathyroids O^assale aiifl Generali, Bicdl, Pineles 
h-rdheim). In other words, the condition is not a tetania stnirai- 
pnva, of the same origin as myemcicma and cacliexia stmmipriva, 
but a tetania ‘parathjrcopnva. ^ 

In regard to tlie so-called medie.al or spontaneous tetanies, how- 
ever It IS at present still merely an hypothesis’ tliat they are due to 
insufiiciency of the parathyroid. .Vmoiig siicli spontaneous tetanies 

I For opporilion to Ihk, llrcoo- Ke norkelry. Fomytl., KosrowiU. opd Thompson. 



